When r d > 0,
This is because when 0
Based on Equations (A2) and (A3), we have that the optimal allocation to the risky asset φ * is (weakly) increasing in r d (and (weakly) decreasing in r f ) if r r > r f , and (weakly) decreasing in r d (and (weakly) increasing in r f ) if r r < r f .
In this case ∂h(φ,r d ) ∂φ > 0, φ * = 1. That is, the expected returns of the risky asset are so attractive that utility loss due to loss aversion from bad realizations of the risky asset's returns is dominated. Investors prefer to invest all of their wealth in the risky asset. In this case, it is still true that the optimal allocation to the risky asset φ * is weakly decreasing in r f if r r > r f , and weakly increasing in r f if r r < r f . 2
Proof of Corollary 1
Note that the proof of Proposition 2 only depends on r d = r r − r f . As a result, this proof follows from the proof of Proposition 2.
Proof of Proposition 3
Notice that when r f > 0, (rf+Ex)−rf (rf+Ex)+rf is decreasing in r f . As a result, δ(r f +Ex, r f , V ar (x) , 0)
is decreasing in r f . Therefore, φ * s = min δEx γV ar(x) , 1 is (weakly) decreasing in r f .
Influence of Gross Framing
Let φ * s denote a salient investor's optimal allocation in the risky asset with baseline framing in Experiment T3, according to Equation (5) in the paper. Define φ * s,gross as a salient investor's optimal allocation in the risky asset with gross framing in Experiment T3, according to: φ * s,gross arg max
where δ gross = δ(1 + r f + Ex, 1 + r f , V ar (x) , 0) characterizes the salience of the return dimension relative to the risk dimension with gross framing. Note that the salience function here depends on gross interest rates instead of net interest rates, in contrast to the salience function with baseline framing.
Lemma A1. For a given distribution of the excess returns x and a given risk-free rate r f > 0, the optimal allocation to the risky asset with baseline framing is always (weakly) larger than that with gross framing, i.e. φ * s,gross ≤ φ * s .
Proof. Notice that when r f > 0, 
Dynamic Portfolio Choice
In Section 3.1 we follow the experiment in Section 2 and study a static portfolio choice problem. In this section, we discuss the impact of interest rates on portfolio allocations in other environments, such as dynamic portfolio choice with life cycle motives or hedging motives. While they do not map directly into the setting of our simple experiments, we explain the forces in these environments and predictions that are different from our results.
Life Cycle Portfolio Choice
A number of recent studies analyze dynamic portfolio choice with life-cycle motives (Cocco, Gomes, and Maenhout, 2005; Wachter and Yogo, 2010) . The key insight of life cycle models is the role of future labor income. To the extent that labor income risks and stock market risks are not very correlated, future labor income can effectively constitute holdings of safe assets.
One way interest rates may play a role in life cycle models is by affecting the present value of future labor income. When interest rates are higher, an investor may have less discounted future labor income (thus effectively less safe asset), and invest less in risky asset.
However, for this mechanism to be powerful, the change in interest rates needs to be fairly persistent. Moreover, given that older people have much less future labor income, this force would become minimal. In our data, the reaching for yield behavior we document does not diminish among the elderly. For example, as shown in Appendix 3.2, the majority of participants in the Dutch sample are 60 years old or above. Reaching for yield is highly significant in that sample. For instance, for the baseline interest rate conditions (1% vs. 5% interest rates), the difference in mean allocations is 10.2 percentage points in the Dutch data, slightly higher than that the baseline samples in the US (7 to 9 percentage points as shown in Table 2 , where the participants are primarily under 40).
In sum, life cycle motives are important in many applications and may also help understand the impact of interest rates. However, our results in this simple experiment do not seem to be driven by life cycle motives.
Dynamic Hedging
In dynamic portfolio choice problems, one may also consider hedging motives. For dynamic hedging to generate reaching for yield behavior, it needs to be that the risky asset has better hedging properties when interest rates are low. In our experiment, it does not seem obvious why people assigned to low interest rate conditions would think the risky asset has better hedging properties. The risky asset payoffs are also uncorrelated with people's background risks.
Diminishing Sensitivity
Below we provide a discussion about how the diminishing sensitivity component of the Prospect Theory (Kahneman and Tversky, 1979; Tversky and Kahneman, 1992 ) may affect reaching for yield. Diminishing sensitivity refers to the idea that the investor's utility is concave above the reference point (i.e. marginal utility gain becomes smaller when the gain is larger) and convex below the reference point (i.e. marginal utility loss becomes smaller when the loss is larger).
We show that the theoretical prediction of whether diminishing sensitivity contributes to reaching for yield is ambiguous. Consider for instance the case where the reference point is above the risk-free rate. Diminishing sensitivity above the reference point unambiguously contributes to reaching for yield: if the portfolio returns are above the reference point, as the risk-free rate falls, the same excess returns on the risky asset generate a higher marginal utility gain. Diminishing sensitivity below the reference point, however, may either contribute to or work against reaching for yield: if the portfolio returns are below the reference point but the risky asset has positive excess returns, then as the risk-free rate falls, the same excess returns on the risky asset generate a lower marginal utility gain. This force works against reaching for yield. If the portfolio returns are below the reference point and the risky asset has negative excess returns, then diminishing sensitivity again unambiguously contributes to reaching for yield (as the risk-free rate falls, the same excess returns on the risky asset generate a lower marginal utility loss). We then evaluate the case with diminishing sensitivity numerically, based on standard parameter values (Tversky and Kahneman, 1992; Barberis, Huang, and Thaler, 2006) together with investment payoffs in our experiment. We find that diminishing sensitivity generally contributes to reaching for yield, but the magnitude is relatively small.
We analyze a set-up that includes both loss aversion around the reference point as in Section 3.2 and diminishing sensitivity. The investor's optimization problem is the same as Equation (2) in the main text, except the utility function u features both loss aversion around the reference point and diminishing sensitivity, specified as follows:
where r r is the reference return, 0 < α ≤ 1 reflects the degree of diminishing sensitivity above the reference point, 0 < β ≤ 1 reflects the degree of diminishing sensitivity below the reference point, and λ ≥ 1 reflects the degree of loss aversion below the reference point. Lower α and β correspond to a higher degree of diminishing sensitivity.
Here we specify the gain loss utility as a function of investment returns instead of the wealth level. Effectively, we analyze the case where the gain loss utility scales linearly with 6 initial wealth, as opposed to having additional curvature driven by initial wealth. 3 The curvature of utility driven by initial wealth can be separately captured by a CRRA component, as discussed in footnote 2 of Section 1.2. In addition, our specification avoids the property in the Tversky and Kahneman (1992) specification that marginal utility at the reference point is infinity, 4 which complicates the analysis and is also somewhat counterfactual. Instead, Equation (A4) normalizes the curvature of the utility function just above the reference point to 1 and the curvature of the utility function just below the reference point to λ, consistent with the utility function in Assumption 1.
We now analyze how the optimal allocation to the risky asset φ * moves with the risk-free rate r f (reference point r r ) under Assumption A1. We begin with a decomposition that illustrates how different channels influence the comparative statics of the optimal allocation φ * with respect to the risk-free rate r f and the reference point r r . As in the proof of Proposition 2, let r d = r r − r f denote the difference between the reference point and the risk-free rate. We can rewrite the utility function u as
where f is the probability density function of the distribution of the excess returns x. 5
The first term captures the utility gain when investment returns are above the reference point, and the second term captures the utility loss when investment returns are below the reference point. By Topkin's Theorem, to study how arg max 0≤φ≤1 h (φ, r d ) moves with respect to r d , we only need to study the sign of ∂ 2 ∂φ∂r d h (φ, r d ), that is, how the marginal gain of investing in the risky asset changes with respect to r d .
3 This can be extended to the case where the utility function is homothetic with respect to initial wealth. 4 The specification following Tversky and Kahneman (1992) would be
Let us consider two cases.
Case 1: r d > 0, i.e. the reference point is higher than the risk-free rate. The first term in (A6), (1 − α)
When the realized portfolio returns are above the reference point, the marginal gain of investing in the risky asset is higher as the risk-free rate decreases (the reference point increases), due to diminishing sensitivity. This force contributes to reaching for yield.
This term reflects the situation where the portfolio returns are below the reference point but the excess returns of the risky asset are positive. In this region, the marginal gain of investing in the risky asset is lower as the risk-free rate decreases (the reference point increases), due to diminishing sensitivity. This force works against reaching for yield.
The second term in (A7), −λ(1 − β)
This reflects the situation where the portfolio returns are below the reference point and the excess returns of the risky asset are negative. In this case, the marginal loss of investing in the risky asset is lower as the risk-free rate decreases (the reference point increases), due to diminishing sensitivity. This force contributes to reaching for yield.
The third term in (A6), (λ − 1) r d φ 2 f r d φ ≥ 0, since λ ≥ 1. This is exactly the term that reflects how loss aversion around the reference point affects reaching for yield, as in Proposition 2 in the main text. When r d > 0, this force contributes to reaching for yield.
Case 2: r d < 0. i.e. the reference point is lower than the risk-free rate. The first term in (A6), (1 − α)
This reflects the situation where the portfolio returns are above the reference point, and the excess returns of the risky asset are positive. In this case, the marginal gain of investing in the risky asset is higher as the risk-free rate decreases (the reference point increases), due to diminishing sensitivity. This force contributes to reaching for yield.
The second term in (A8), (1 − α)
This reflects the situation where the portfolio returns are above the reference point, but the excess returns of the risky asset are negative. In this case, the marginal loss of investing in the risky asset is higher as the risk-free rate decreases (the reference point increases), due to diminishing sensitivity. This force works against reaching for yield.
When the realized portfolio returns are below the reference point, the marginal loss of investing in the risky asset is lower as the risk-free rate decreases (the reference point increases), due to diminishing sensitivity. This force contributes to reaching for yield.
The third term in (A6), (λ − 1) r d φ 2 f r d φ ≤ 0 since λ ≥ 1. Again, this is exactly the term that reflects how loss aversion around the reference point affects reaching for yield, as in Proposition 2 in the main text. When r d < 0, this force works against reaching for yield.
The proposition below summarizes predictions in two special cases:
Proposition A1. Under Assumption A1, for a given distribution of the excess returns x, if (i) r f < r r and β = 1, or (ii) r f > r r and α = 1, λ = 1, the optimal allocation to the risky asset φ * is (weakly) decreasing in r f and (weakly) increasing in r r in the following sense: suppose
Proof. Consider the case that either (i) r f < r r , α < 1, and β = 1, or (ii) r f > r r , α = 1, β < 1, λ = 1 (otherwise we can directly apply Propostion 2 in the main text). From the decomposition in (A6) and Topkin's Theorem, we know that either
which proves the Proposition, or
However, if either (i) r f < r r , α < 1, and β = 1, or (ii) r f > r r , α = 1, β < 1, λ = 1, we have ∂ 2 ∂φ∂r d h (φ, r d ) > 0 according to the decomposition in (A6). As a result, it is impossible that
The proposition is thus proved.
The first part of Proposition A1 shows that if the reference point is above the interest rate and we shut down diminishing sensitivity in the loss region, the framework introduced in Assumption A1 unambiguously contributes to reaching for yield. The second part of Proposition A1 shows that if the reference point is below the interest rate and we shut down diminishing sensitivity in the gain region as well as loss aversion, the framework introduced in Assumption A1 also unambiguously contributes to reaching for yield.
Unfortunately, without these further restrictions, analytically it is not clear whether diminishing sensitivity contributes to or works against the reaching for yield behavior documented in Section 2, as discussed above. Therefore, we perform a numerical exercise to evaluate the relative importance of the different terms in Equation (A6) in our setting.
We use the canonical Prospect Theory parameter values (Tversky and Kahneman, 1992; Barberis et al., 2006) to specify the degree of diminishing sensitivity. Specifically, we set α = β = 0.88 and λ = 2.25. We start by examining how the diminishing sensitivity component in Assumption A1 influences the response of investment decisions to a small perturbation of the risk-free rate in the low interest rate condition in the benchmark experiment in Section 2 of the main text. In other words, we evaluate the influence of the first two terms in Equation (A6). We assume the mean excess returns Ex = 5%, the volatility of the excess returns V ar (x) = 18%, and the risk-free rate r f = 1%, as in our benchmark experiment in Section 2. We use φ = 60%, roughly matching the level of allocations to the risky assets in the low interest rate condition in the experiment. In Figure A1 , we plot the first two terms in Equation (A6) as a function of the reference point r r , ranging from −10% to 10%. We find that the terms are both positive, that is, diminishing sensitivity above and below the reference point both contribute to reaching for yield for all levels of the reference point.
We also find the loss aversion component in Assumption A1 influences the optimal allocation more than the diminishing sensitivity component. In Figure A2 , we consider the same exercise and same parameter values as those in Figure A1 . Here we plot the effect of diminishing sensitivity (the sum of the first two terms in Equation (A6)) and the effect of loss aversion (the last term in Equation (A6)), as a function of the reference point r r . Figure A2 suggests that the loss aversion component has a much larger influence than the diminishing sensitivity component. The comparative static of how allocations to the risky asset move with the risk-free rate is dominated by the loss aversion component. In addition, if we shut down the loss aversion component (i.e. setting λ = 1 in Assumption A1) and keep the other parameter values the same as in Figures A1 and A2 , investors would invest 100% in risky assets. Taken together, diminishing sensitivity may contribute to reaching for yield in our setting, but diminishing sensitivity alone may not fully explain the reaching for yield behavior documented in Section 2.
Reference Point in Expected Returns
Here we provide an alternative formulation of reference dependence. In this formulation, investors experience discomfort when the expected returns of the portfolio are below the reference point. In contrast, in the conventional Prospect Theory formulation discussed in Section 3.2, investors suffer from loss aversion in each state where the realized return is below the reference point. This alternative formulation of reference dependent loss aversion would modify Proposition 2, keeping predictions of reaching for yield, and eliminating predictions of reaching against yield when interest rates are sufficiently high.
Specifically, the investor trades off the expected returns and the variance of the portfolio, like in the mean variance case. The difference with traditional mean variance analysis is here the investor has a reference point about expected returns, and experience discomfort when the expected returns of his portfolio are below the reference point:
where
r r is the reference point and λ > 1 captures the degree of loss aversion.
Proposition A2. For a given distribution of the excess returns x, the optimal allocation to the risky asset, φ * mv,r is (weakly) decreasing in r f .
As a result,
Reference Point Formation
In the following, we discuss in detail the leading theories of reference point formation. We explain why investors' past interest rate experiences appear to be the main contributor to the type of reference dependence that generates reaching for yield under the framework of Section 3.2 and Assumption 1.
1. The reference point is the status quo wealth level (Kahneman and Tversky, 1979) , or r r = 0. This captures the notion that people experience "loss" when their final wealth falls below their original wealth level. It turns out that loss aversion around zero alone cannot explain the reaching for yield behavior documented in Section 2. This is because when r r = 0, the reference point is below a positive risk-free rate, which falls into the second case of Proposition 2. As a result, loss aversion around zero alone can only generate "reaching against yield" in the setting of the benchmark experiment, contrary to the empirical evidence. That said, we are not suggesting that loss aversion at zero does not matter. It is perhaps important for many behavior (e.g. aversion to small risks), but it does not appear to be the key driver of reaching for yield, if not partially offsetting it.
2. The reference point is the risk-free rate (Barberis, Huang, and Santos, 2001) , or r r = r f . This suggests that people are disappointed when their final wealth is below the wealth level they would have if they had invested everything in the risk-free assets. This set-up, however, also would not be able to generate reaching for yield behavior.
Lemma A2. Under Assumption 1, if r r = r f , for a given distribution of the excess returns x, the optimal allocation to the risky asset φ * is independent of r f .
Proof. Note that
is independent of r f . As a result φ * = arg max φ∈[0,1] Eu (w (1 + r p )) is independent or the risk-free rate r f .
The intuition behind Lemma A2 is that as the risk-free rate r f changes, returns on the safe asset, returns on the risky asset, and the reference point move in parallel. Accordingly, the trade-offs in the investment decision are essentially unchanged. As a result, the optimal allocation to the risky asset φ * is independent of r f .
3. The reference point is rational expectations of asset returns in the investment choice set (Kőszegi and Rabin, 2006) . In our setting, there are two ways to formalize this type of reference points. a). The reference point is given by a weighted average of the risk-free rate and the expected returns of the risky asset. That is,
where ω is an exogenous weight. This leads to:
, for a given distribution of the excess returns x, the optimal allocation to the risky asset φ * is independent of the risk-free rate r f .
The intuition of Lemma A3 is similar to that of Lemma A2: when the risk-free rate r f changes, returns on the safe asset, returns on the risky asset, and the reference point move in parallel. b). The reference point is the expected returns of the optimal portfolio. That is,
where φ * is the endogenous optimal allocation defined in Equation (2). At the same time, the investor's utility in turn depends on r r (based on Assumption 1). This follows the concept of the personal equilibrium in Kőszegi and Rabin (2006) . In other words, the investor's reference point is determined by the optimal allocation, while the optimal allocation in turn depends on the reference point.
Because u in Equation (A10) is independent of r f , the φ * jointly determined by Equations (A10) and (A11) is independent of r f .
The intuition here is similar to the intuition of Lemma A2 and Lemma A3: when the risk-free rate r f changes, returns on the safe asset, returns on the risky asset, and the reference point move in parallel. This leaves the investment decision unchanged.
4. The reference point is influenced by individuals' past experiences (Kahneman and Miller, 1986; Simonsohn and Loewenstein, 2006; Malmendier and Nagel, 2011; Bordalo, Gennaioli, and Shleifer, 2017) . In our setting, one intuition is that people adapt to or anchor on some level of investment returns based on past experiences. When the risk-free rate falls below the level they are used to, people experience discomfort and become more willing to invest in risky assets. Formally, the reference point is given by a weighted average of the risk-free rate and realized returns of risky assets in the past. That is,
where ω can be either an exogenous weight or a weight that depends on investors' past portfolio choices. 7 Note that ω, r f,past , and x past are all predetermined. As a result, this case can be analyzed with Proposition 2. Given the economic environment in the decades prior to the Great Recession, reference points from past experiences appear in line with the popular view among investors that 1% or 0% interest rates are "too low," which predicts reaching for yield behavior.
Additional Experiments on History Dependence
As mentioned in Section 4.2 of the main text, there are alternative research designs to test the history dependence of reaching for yield. Below we present a design where all participants face the same interest rate environment in the final round, but prior to that, one group starts with an environment with higher interest rates, while another group starts with an environment with lower interest rates. 8 We show results from two settings that follow this design. 9
The first setting is a hypothetical experiment with three rounds of investment decisions: participants in Group 1 first consider a very high interest rate environment (15% safe returns and 20% average risky returns), then consider a high interest rate environment (13% safe returns and 18% average risky returns), and finally consider a medium interest rate environment (3% safe returns and 8% average risky returns); participants in Group 2 first consider a very low interest rate environment (0% safe returns and 5% average risky returns), then consider a low interest rate environment (1% safe returns and 6% average risky returns), and finally consider a medium interest rate environment (3% safe returns and 8% average risky returns). Our discussant Cary Frydman conducted this experiment on MTurk in November 2016 using our experimental protocol. There are 200 participants in Group 1 and 200 participants in Group 2.
7 Past returns are calculated as a weighted average of returns over a given horizon; the length of the horizon does not change the mechanism about how past reference point can contribute to the reaching for yield behavior.
8 One possible concern with the design of Experiment T2 in Section 4.2 is that we find substantially higher risk taking in the low interest rate condition if participants first consider the high interest rate condition, but this could be driven by an order issue: for some reasons, participants take more risks in the second round of investment decision in general. We do not find evidence for this concern in the data. Results in Section 4.2 in the main text and in this section show that risk taking does not increase in general after the first round. It only increases if interest rates fall significantly. The alternative design also verifies that the concern does not affect our results. 9 In the alternative design, since all participants end in a "medium" interest rate environment, the range of interest rates in the initial round may need to be wider. If we stay within the baseline range of interest rates (e.g. between 1% and 5%), the power could be lower for a given sample size, since the change from the high rate condition in the first round to the medium rate condition in the second round needs to be smaller in order to have everything stay within the range.
The second setting is an incentivized experiment with two rounds of investment decisions: participants in Group 1 first consider a high interest rate environment (5% safe returns and 10% average risky returns), and then consider a medium interest rate environment (2% safe returns and 7% average risky returns); participants in Group 2 first consider a low interest rate environment (1% safe returns and 6% average risky returns), and then consider a medium interest rate environment (2% safe returns and 7% average risky returns). We performed this experiment on MTurk in December 2016. There are again 200 participants in Group 1 and 200 participants in Group 2. We do not perform a hypothetical experiment with the same investment pay-offs, since by this time our previous experiments have used more than 6,000 MTurk workers and our additional experiments are experiencing capacity constraints and lower data quality (Stewart, Ungemach, Harris, Bartels, Newell, Paolacci, and Chandler, 2015) . Table A4 presents the results. In both settings, participants in Group 1 invest more aggressively in the final round than participants in Group 2. The results are consistent with history-based reference dependence discussed in Section 3.2. 10
Salience and Related Models
In this section, we elaborate several issues about salience and related models.
Salience of Attributes vs. Salience of States
First, we discuss the relationship between the salience theory applied in Section 3.3 (which follows Shleifer (2013b, 2016) and adapts this framework to portfolio allocations), and several related ways of modeling salience. Specifically, we discuss the relationship between our formulation and Bordalo, Gennaioli, and Shleifer (2012) and Bordalo, Gennaioli, and Shleifer (2013a) , which use a different formulation of the salience theory in the context of choice under risk.
The key difference between these two seemingly similar approaches is the following. In the first approach (Bordalo et al., 2013b (Bordalo et al., , 2016 , the investor's optimization problem represents the optimal portfolio problem based on the portfolio's average returns and variance (like in the case of conventional mean variance analysis), and he overweights the dimension (average returns or variance) that is salient. In the second approach (Bordalo et al., 2012 (Bordalo et al., , 2013a , the investor considers the pay-off of an asset state by state, and overweights the states in which the pay-offs of different assets differ by more (these are salient states).
It seems plausible that the first approach is a better approximation of investor behavior, as investors do not necessarily have a clear mental representation of all possible economic states when making investment decisions. In fact, the second approach generates predictions of reaching against yield, which is contrary to the findings we document in Section 2. The intuition is that people focus on downside risks more than upside risks. As interest rates fall, holding the distribution of the excess returns fixed, there is a downward shift in the returns of all assets in all states, which makes the downside risk more salient. 11 Our findings provide some evidence for the way salience operates in the context of investment decisions and choice under risk, and may help to guide related models.
Discrete vs. Continuous Choices
Second, we note that in the models of Bordalo et al. (2013b) and Bordalo et al. (2016) , the decision problem is a discrete choice problem. In the portfolio choice problem we consider in Section 3.3, however, the decision is continuous. Our set-up makes the following departure from Bordalo et al. (2013b) to streamline the investor's decision problem. In Bordalo et al. (2013b) , the salience of an attribute is choice-specific. Accordingly, the relative salience of the return dimension will be different for different portfolios. In other words, a strict adherence to such a choice-specific salience function requires the relative salience of the return dimension in Equation (5), δ, to be a function of the asset allocation in the portfolio, φ. When the choice variable is continuous, this approach could become quite cumbersome. Instead, in our formulation (Assumption 2) δ is a function of the properties of assets in the underlying choice set, independent of portfolio allocation φ. We use this formulation as a parsimonious way to capture the idea that when interest rates are low and the ratio of the expected returns of the two assets is high, the expected return dimension becomes more salient. Fernandes (2016) also shows that the salience function should depend on the properties of the available assets and be independent of the portfolio allocation.
"Salience" and Proportional Thinking
Third, we discuss the subtle difference between the notion of salience defined in Bordalo et al. (2013b) and the intuition of proportional thinking in our setting. Bordalo et al. (2013b) emphasize that choices have different attributes/dimensions (return vs. risk, price vs. quality); one dimension could be more salient than another (depending on which dimension has larger proportional difference) and decision makers pay more attention to the salient dimension. Specifically, the expected return dimension of the portfolio, Er p , is more salient when interest rates are lower, because low interest rates make the proportional difference in the expected return dimension larger. The intuition of proportional thinking, in its simplest form, does not depend on the relative importance of the two dimensions in a decision-maker's mind. Rather, investors' evaluation of the attractiveness of the risky asset is influenced by the ratio of average returns: investors perceive the risky asset to be better when the ratio is high. 6% average (risky) returns jump out as a more preferable alternative compared to 1% safe returns; 10% average (risky) returns appear as a less preferable alternative compared to 5% safe returns. When the intuition is framed this way, it is not that the dimension of the average portfolio returns is more salient, but that the risky asset's pay-offs are more salient/attractive.
In application, this distinction seems quite subtle and not very important. Because the relative importance of the return dimension according to the salience function a la Bordalo et al. (2013b) is essentially driven by the ratio of the average returns (and the ratio of the risks, which are kept fixed in our experiments), the investor's optimal portfolio choice problem is essentially the same with both interpretations. Equation (5) in the main text nests both interpretations. δ in Equation (5) can be interpreted both as the salience of the return dimension (relative to the risk dimension), and as a way to effectively link the attractiveness of the risky asset to the ratio of average returns. In the main text, we use the most straightforward explanations to explain the intuition behind investor behavior, and do not draw distinctions between the notion of salience and proportional thinking.
"Relative Thinking" (Bushong, Rabin, and Schwartzstein, 2016) and "Focusing" (Kőszegi and Szeidl, 2013) Finally, we discuss models of "relative thinking" (Bushong et al., 2016) and "focusing" (Kőszegi and Szeidl, 2013) . Both models study how the range/variability of each dimension of choices affects people's perception and decision-making. Bushong et al. (2016) study the idea that a given absolute difference appears small when outcomes in that dimension exhibit greater variability in the choice set. For instance, an example in Bushong et al. (2016) is that "in searching for flights, spending extra for convenience feels bigger when the range of flight prices is $250 to $450 than when the range is $200 to $800." On the other hand, Kőszegi and Szeidl (2013) study the idea that people pay more attention to attributes that have greater variability. For instance, an example in Kőszegi and Szeidl (2013) is that students' perceived happiness across different (randomly assigned) dorms "depends greatly on features (e.g. location) that vary a lot between dorms, not on features (e.g. social life) that vary little between dorms-whereas actual happiness does not show the same pattern." In some ways, Bushong et al. (2016) and Kőszegi and Szeidl (2013) are the opposite of each other: Kőszegi and Szeidl (2013) predict over-weighting attributes that have more variability/wider range, while Bushong et al. (2016) suggest that wider range can lead to under-weighting. Bushong et al. (2016) provide a more detailed discussion about the relationship and differences between the two models (specifically, Kőszegi and Szeidl (2013) may be most relevant when there are many dimensions, while Bushong et al. (2016) apply when there are two or three dimensions).
In our setting, in each interest rate condition, the range of the assets' payoffs is held fixed, given that the excess returns of the risky asset are always the same. The variability of returns and the variability of risks are identical in each condition. Thus these range-based theories do not directly explain the differences in investment decisions across the interest rate conditions that we find.
Inflation
In this section, we discuss the role of inflation for understanding reaching for yield behavior.
First, in our randomized experiments, we study how investment allocations change with respect to interest rates, holding constant inflation. 12 Participants in all treatment conditions face the same inflation environment; different treatment conditions lead to differences in both nominal and real returns. In this setting, the predictions for reaching for yield follow exactly from Section 3. In recent years in the US, inflation and inflation expectations have stayed relatively stable, and both nominal and real interest rates declined as shown in Figure A3 below. This maps closely into the setting above. Then, we discuss two main questions related to inflation outside of our experiments. We explain how to understand these situations in the conventional portfolio choice framework in Section 3.1, the reference dependence mechanism in Section 3.2, and the salience/proportional thinking framework in Section 3.3. The results from observational data in Section 5 may shed some light on these questions.
For given nominal interest rates (nominal returns), does it matter whether they come from inflation expectations or real interest rates (real returns)?
For example, consider 5% interest rates and 10% average returns on the risky asset. Does it matter if this is coming from, for instance, a) 5% and 10% real returns respectively and 0% expected inflation vs. b) 1% and 6% real returns respectively and 4% expected inflation? 13 12 In the demographics section, we also ask participants their inflation expectations, which are very similar across different treatment conditions, at about 3%.
13 An equivalent question is: For fixed nominal interest rates (nominal returns), does it matter whether an investor has higher inflation expectations? For example, consider 5% interest rates and 10% average returns on the risky asset. Does it matter if one particular investor has 0% inflation expectation or 4% inflation expectation? 2. For fixed real interest rates (real returns), do inflation expectations matter?
For example, consider 1% real interest rates and 6% average real returns on the risky asset. Does it matter if a) inflation expectation is 0% (and the nominal interest rates and nominal returns are 1% and 6% respectively) versus b) 4% (and the nominal interest rates and nominal returns are 5% and 10% respectively)?
Conventional Portfolio Choice (Section 3.1)
Consider the textbook mean-variance analysis: the allocations depend on the Sharpe ratio of the risky asset, pinned down by the excess returns. Holding fixed the excess returns of the risky asset, inflation does not make a difference in the two questions above, where the Sharpe ratio of the risky asset is always the same in all the scenarios.
In the more general case without mean-variance approximations, higher real interest rates generate a higher-order wealth effects, which can lead to higher allocations in the risky asset (with decreasing absolute risk aversion). Thus for Question 1, if the higher interest rates (higher returns) are coming from higher real interest rates as in scenario a), there would be reaching against yield effect; if the higher interest rates (higher returns) are coming from higher expected inflation as in scenario b), then things are the same in real terms and portfolio allocations are the same. For Questions 2, scenarios a) and b) would be the same.
Reference Dependence (Section 3.2)
Here we consider the region where reference dependence predicts reaching for yield (i.e. interest rates lower than reference point).
For Question 1:
• If reference points are about nominal returns, then scenarios a) and b) are the same, given that nominal returns are the same in both scenarios.
• If reference points are about real returns, then scenarios a) and b) are different. Holding nominal returns the same, when the real returns are higher (scenario a) allocations to the risky asset would be lower.
For Question 2:
• If reference points are about nominal returns, then scenarios a) and b) are different. Holding real returns the same, when the nominal returns are higher (scenario b) allocations to the risky asset would be lower.
• If reference points are about real returns, then scenarios a) and b) are the same.
Salience and Proportional Thinking (Section 3.3)
• If salience/proportional thinking is based on nominal returns, then scenarios a) and b) are the same.
• If salience/proportional thinking is based on real returns, then scenarios a) and b) are different. Holding nominal returns the same, when the real returns are higher (scenario a) allocations to the risky asset would be lower.
• If salience/proportional thinking is based on nominal returns, then scenarios a) and b) are different. Holding real returns the same, when the nominal returns are higher (scenario b) allocations to the risky asset would be lower.
• If salience/proportional thinking is based on real returns, then scenarios a) and b) are the same.
Based on the observational data in Section 5, we find that changes in nominal interest rates appear to have a stronger impact on investment allocations than changes in real interest rates, which suggests that reference dependence or salience/proportional thinking could be more about nominal returns in the US data.
Finally, another question is: all else equal, does past inflation play a role? For example, consider 5% interest rates and 10% average returns on the risky asset. Does it matter if a) past inflation was 5% versus b) 2%?
Here scenarios a) and b) do not make a difference for conventional portfolio choice and salience/proportional thinking. For history-dependent reference points:
• If reference points are about nominal returns, then scenarios a) and b) can be different.
Higher past inflation may lead to higher reference point.
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.1 Additional Experimental Results
for subsamples in the benchmark experiments, where Y i is the allocation to the risky asset, and Low i is an indicator variable that takes value one if the participant is in the low interest rate condition. The regression is estimated for each subsample; β, the associated t-statistics, and the number of participants in the subsample are reported. Controls are the same as in Table 2 in the paper, except that variables are dropped from the controls when they are used to split the sample. We did not include wealth in the MBA survey because it could be a sensitive question. This table presents results in the benchmark incentivized experiment with different payment methods. This set of experiments are conducted on MTurk together and participants are randomly assigned to different payment methods and different interest rate conditions. In all cases, participants consider allocating experimental endowment of 100,000 Francs to the risk-free asset and the risky asset. "Proportional" refers to the setting where all participants receive a bonus payment proportional to their investment outcomes, with every 89,500 Francs converted to one dollar (so the bonus payment is on the scale of $1.2). "Randomized" refers to the setting where 10% randomly chosen participants receive a bonus payment proportional to their investment outcomes, with every 8,950 Francs converted to one dollar (so the bonus payment is on the scale of $12). In the "immediate" payment conditions, the bonus payment is delivered within one week of the experiment. In the "one year" payment conditions, the bonus payment is delivered one year after the experiment. Panel A shows mean allocations to the risky asset in the high and low interest rate conditions, the difference in mean allocations across the two conditions, and the t-statistics associated with the test that the difference is different from zero. Cross-sectional regression: y i = α + βx i + t where y i is the allocation to the risky asset in the incentivized experimental decision, and x i is the fraction of the participant's household financial wealth in bank deposits (the stock market), as reported by the participant. Columns (1) and (2) present results in the sample of Experiment B2 (MTurk, Incentivized), and columns (3) and (4) Discussion of Table A5 : In our data, the degree of reaching for yield is about the same with baseline framing and with net framing. The level of allocations to the risky asset is lower with net framing. This could be because net framing makes losing money more salient and decreases the general risk taking propensity. This table presents the demographics of Experiment T1. The first row denotes the risk-free rate in different conditions; the mean excess returns of the risky asset is 5% in all conditions. The statistics are the same as those in Table 1 .
Condition This table presents the demographics of Experiment T2 . Participants in Group 1 first make investment decisions in the high interest rate condition (5% risk-free rate and 10% average returns on the risky asset), and then make decisions in the low interest rate condition (1% risk-free rate and 6% average returns on the risky asset). Participants in Group 2 first make investment decisions in the low rate condition, and then make decisions in the high rate condition. The statistics are the same as those in Table 1 This table presents the demographics of Experiment T3. In the Low condition, the risk-free rate is 1%; in the High condition, the risk-free rate is 5%. The mean excess returns of the risky asset is 5% in both conditions. The statistics are the same as those in Table 1 . 
Dutch Replication
The findings in the US are replicated in the Netherlands by the Dutch Authority for the Financial Markets (AFM) in August 2017. The AFM identified "search for yield" as one of the top 10 risks in its 2017 supervisory agenda. The regulators want to better understand how risk appetite may shift in low and negative interest rate environments. For more information about the Dutch AFM, see the joint VOX post with Wilte Zijlstra who led the AFM replication (https://voxeu.org/article/new-take-low-interest-rates-and-risk-taking).
The AFM conducted the experiment among 901 Dutch households, drawn from an online AFM consumer panel. Participants are randomly assigned into conditions with interest rates from -1% to 10% (holding fixed the excess returns of the risky asset and 5% risk premium as in Section 2 and Section 4). The Dutch experiments used the hypothetical version of our protocol, translated into Dutch. Respondents do not receive financial payments, but do have high response rates (>50%). Table A9 shows the overall demographics of the Dutch sample. The AFM consumer panel tilts toward the elderly, and 58% are 60 years old or above. Participants are predominantly male. They are well-educated and financially well-off, and most have some investment experience. Figure A4 and Table A10 show the results in the Dutch sample (red diamonds). There is again significant reaching for yield and substantial non-linearity. The reaching for yield effect seems slightly higher in the Dutch sample: for example, the difference in mean allocations between the 1% interest rate condition and the 5% interest rate condition is 10.16 percentage points in the Dutch sample, compared to around 8 percentage points in the US sample shown in Table 2 . 29 Figure A4 : Mean Allocations Across Interest Rate Conditions: Dutch Sample Mean allocations to the risky asset across various interest rate conditions in the Dutch sample. Each condition has around 150 participants. The x-axis shows the risk-free rate in each condition. The mean excess returns on the risky asset is 5% in all conditions. The y-axis is the mean allocation to the risky asset. The vertical bar shows the 95% confidence interval for the mean allocation. Mean allocations to the risky asset across various interest rate conditions in the Dutch sample. Each condition has around 150 participants. Each column presents results for one condition. The first two rows show the properties of the investments in a given condition: the first row is the returns on the safe asset; the second row is the mean returns on the risky asset. The excess returns of the risky asset are the same in all conditions. The third row shows mean allocations to the risky asset in each condition, and the fourth row shows the 95% confidence interval. (37.15, 47.69) (34.46, 43.38) (28.79, 37.84) 3.3 Additional Results in Observational Data Monthly time series regressions: ∆Y t = α + β∆r f,t−1 + X t−1 γ + t where r f is 3-month Treasury rate; X includes P/E10 in column (2), the surplus consumption ratio in column (3), and predicted next 12-month excess stock returns in column (4) (estimated using the surplus consumption ratio and past 12-month excess stock returns), as well as AAII stock market sentiment, V IX 2 , real GDP growth in the past four quarters, and the credit spread. Y is monthly changes in mean allocations to stocks in Panel A and to "cash" in Panel B. All regressions include four lags of the outcome variable. Monthly from November 1987 to December 2014. Standard errors are Newey-West, using the automatic bandwidth selection procedure of Newey and West (1994 ∆Y t = α + βr s,t + X t−1 γ + t where r s is a measure of monetary policy shock, following Romer and Romer (2004) and Gertler and Karadi (2015) (current month Fed Funds futures). In Panels A to D, the regressions are monthly, and the outcome variables are respectively changes in mean allocations to stocks and cash from AAII, and flows into equity and high yield corporate bond mutual funds (normalized by net asset value) respectively. In Panels E and F, the regressions are quarterly, and the outcome variables are respectively household sector flows into stocks and interest-bearing safe assets (normalized by household financial assets). The outcome variables are the same as those in Table A11 and Table 8 , and the same controls X are used in each case. The Romer-Romer shocks end in December 2007; the Gertler-Karadi shocks end in June 2012. Standard errors are Newey-West, using the automatic bandwidth selection procedure of Newey and West (1994 (1) to (3), and quarterly net equity issuance of equities (normalized by US GDP) in columns (5) to (7); X includes controls in Table 7 : Spec 1 has the same controls as Table 7 column (2), Spec 2 has the same controls as Table 7 column (3), and Spec 3 has the same controls as Table 7 column (4). All regressions include four lags of F . Outcome variables are from the beginning of 1985 to the end of 2014, but AAII sentiment is only available starting August 1987. Standard errors are Newey-West, using the automatic bandwidth selection procedure of Newey and West (1994) . Regression coefficient β and the associated t-statistics are reported. Data on flows and issuance are from Flow of Funds, and they are in net terms. Flows from all sectors sum up to issuance by all sectors. On the flow side, all sectors include households, domestic financial sector, rest of the world, as well as a few other components such as government and non-financial corporations' holdings of mutual fund shares.
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Net Flows into Stocks
Net Issuance of Stocks Household Financials RoW All Sectors Non-Fin. Financials RoW (1) (2) (3) (4) (5) (6)
3.3.2 History-Dependent Reference Points: Results from the SCF In the following, we present suggestive evidence of history-dependent reference points using data from the Survey of Consumer Finances (SCF). We follow the empirical strategy of Malmendier and Nagel (2011) , and exploit differences in different individuals' lifetime interest rate experiences. We show that, at a given point in time, individuals who experienced high past interest rates appear less satisfied with safe assets and display a higher propensity of risk taking. Figure A8 follows Figure 1 in Malmendier and Nagel (2011) , and plots the differences in mean allocations to stocks (as well as deposits) between old and young against the differences in experienced past interest rates. It shows that in periods where old individuals' experienced interest rates are significantly higher than young individuals, old individuals' propensity to invest in stocks is also much higher. Table A14 presents regressions following Malmendier and Nagel (2011) :
where Y it captures investment decisions of household i in year t.r f,it is the main independent variable of interest, which measures average experienced past interest rates. We control forr x,it , which is average excess stock returns in household i's previous lifetime experiences as of year t; it proxies for beliefs or preferences related to stocks due to prior experiences, as documented by Malmendier and Nagel (2011) .r f,it andr x,it are calculated using the experience function in Malmendier and Nagel (2011) , which is (exponentially-decaying) weighted averages of past experiences; we use the default decay parameter λ = 1.5 from Malmendier and Nagel (2011) . We also control for a set of demographic characteristics, including dummies for education, race, marital status, employment status, income deciles, wealth (log financial assets). As in Malmendier and Nagel (2011) , we include time and cohort (age) dummies. This identifies experience effects from cross-sectional heterogeneity among individuals at a given point in time, and separates experience effects from cohort effects. Table A14 shows that, at a given point in time, individuals that experienced high interest rates in the past invest less in deposits and have a higher propensity of risk taking. For a one percentage point increase in average experienced past interest rates, portfolio shares in stocks (deposits) on average increase (decrease) by about 1.5 percentage points. The changes in portfolio shares are more pronounced among stock market participants. This pattern is consistent with the idea that these individuals are accustomed to higher levels of interest rates and are less satisfied with the current interest rates. Thus they invest less in deposits and are more likely to invest in risky assets.
There are, however, several caveats in this analysis using observational data. First, the SCF does not have data on beliefs about the risky asset's returns and risks. Thus it is challenging to adequately control for potential heterogeneity in beliefs. For instance, to the extent that interest rates tend to be higher in booms and lower in recessions, individuals who experienced higher past interest rates may have more experiences of booms and are thus more optimistic. Second, in the past half a century, interest rates experienced a secular decline, so the gap in interest rate experiences is correlated with the age gap: as can be seen in Figure A8 , both differences in old and young individuals' experienced interest rates and differences their investment shares in stocks secularly increase. Thus it may be hard to rule out influences from systematic demographic shifts. Finally, the reference points in the reference dependence model of Section 3.2 could be influenced by experiences of both past interest rates and past stock returns. Accordingly, in the SCF data it could be hard to tease apart experience effects that work through history-dependent reference points from experience effects that work through beliefs and other channels.
In sum, there are multiple challenges in observational data that can make it harder to cleanly isolate the underlying mechanisms. Nonetheless, the patterns in the observational data appear in line with our findings in the transparent randomized experiments. We hold the evidence of Figure  A8 and Table A14 as suggestive of history-dependent reference points. Y it = α + η t + βr f,it + γr x,it + ξ X it + it In column (1), the outcome variable is a categorical question about risk tolerance (1. not willing to take any financial risks; 2. take average financial risks expecting to earn average returns; 3. take above average financial risks expecting to earn above average returns; 4. take substantial financial risks expecting to earn substantial returns). The regression is estimated using ordered probit. In column (2), the outcome variable is a dummy variable that takes value one if household i holds a positive amount of stocks at time t. In column (3), the outcome variable is the share of household i's financial assets in stocks at time t. In column (4), the outcome variable is the share of household i's financial assets in deposits at time t. The main dependent variabler f,it measures average experienced past interest rates. We also includer x,it , which is average experienced past excess stock returns.r f,it andr x,it are calculated using the experience function in Malmendier and Nagel (2011) , with default λ = 1.5. Controls include dummies for education, age, race, marital status, employment status, income deciles, and wealth (log financial assets). Because SCF data is not very clear about investment of IRA and other retirement saving accounts before 2004, here we do not include retirement assets in financial assets. Standard errors are corrected for multiple imputation.
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